Two little-known species of Spinitectus (Nematoda: Cystidicolidae) were, for the first time, recorded from fishes of the Lacantún River (Usumacinta River basin) in the Lacandon rain forest, Chiapas, southern Mexico: S. tabascoensis Moravec, García-Magaña et Salgado-Maldonado, 2002 in intestines of Ictalurus furcatus (Valenciennes) (Ictaluridae) (adults and juveniles), Cathorops aguadulce (Meek) and Potamarius nelsoni (Evermann et Goldsborough) (both Ariidae) (in both only juveniles), and S. osorioi Choudhury et Pérez-Ponce de in Atherinella alvarezi (Díaz-Pardo) (Atherinopsidae) (adults in intestine) and Eugerres mexicanus (Steindachner) (Gerreidae) (adults and juveniles in stomach). Eugerres mexicanus, C. aguadulce and P. nelsoni represent new host records. Detailed light and electron microscopical studies of S. tabascoensis revealed some taxonomically important, previously not observed features, such as cuticular spines arranged in four sectors, the cephalic structure, the number (2) of ventral precloacal ridges or the structure of the male caudal end. Therefore, Spinitectus tabascoensis is redescribed. Spinitectus macrospinosus Choudhury et Perryman, 2003, described from ictalurids in Canada and the USA, is considered its junior synonym. Spinitectus tabascoensis seems to be a specific parasite of Ictalurus spp., whereas C. aguadulce and P. nelsoni, as well as some other fishes, serve only as its paratenic hosts. The definitive hosts of S. osorioi are atherinopsid fish (A. alvarezi, Chirostoma spp.), whereas the gerreid E. mexicanus probably serves only as its postcyclic host.
The genus Spinitectus Fourment, 1884 includes a large number of species described mainly from freshwater and marine fishes (Moravec et al. 2002) . To date, 11 of them have been recorded from North American fishes, including the 6 reported from Mexico (Choudhury and Perryman 2003 , Caspeta-Mandujano 2005 , Caspeta-Mandujano et al. 2007 ). However, the morphology of some of them remains insufficiently known, which complicates the species identification.
During studies on the helminth fauna of fishes of the Lacantún River (Usumacinta River basin) in the famous Lacandon rain forest, Chiapas, southern Mexico, carried out in 2004 and 2007, two little-known species of Spinitectus were recorded. Results of their detailed examination by both light and electron microscopy are presented below.
MateriaLS anD MethoDS
Fish were collected by using a gill net from the Lacantún River (stations Chajul -16°06′03″N, 90°57′30″W and El Remolino -16°14′19″N, 90°51′00″W), Usumacinta River drainage system, Chiapas, southern Mexico in December 2004 and November 2007. Nematodes recovered from the digestive tract were fixed in hot 4% formaldehyde solution. For light microscopical (LM) examination, they were cleared with glycerine. Drawings were made with the aid of a Zeiss microscope drawing attachment. Specimens used for scanning electron microscopy (SEM) were postfixed in 1% osmium tetroxide, dehydrated through a graded acetone series, critical point dried and sputter-coated with pla-tinum; they were examined using a JEOL JSM-7401F scanning electron microscope at an accelerating voltage of 4 kV GB low. All measurements are in micrometres unless otherwise stated. (Fig. 2E, G) . Four submedian sublabia well developed, narrow; dorso-lateral sublabia, as well as ventro-lateral sublabia, connecting to each other dorsally and ventrally. Four small submedian cephalic papillae and pair of lateral amphids present (Figs. 1B, 2E , G). Vestibule long, thinwalled, with anterior end distinctly distended to form funnel-shaped prostom in lateral view. Oesophagus clearly divided into anterior muscular portion and much longer and slightly wider posterior glandular portion. Nerve ring encircles muscular oesophagus near its anterior end, approximately at level of 4th ring of cuticular spines. Excretory pore situated between 6th and 7th rings of spines. Small, finger-shaped deirids situated just anterior to 2nd ring of spines. Tail of both sexes conical.
reSULtS

Spinitectus tabascoensis
Male (5 specimens): Length of body 9.49-11.98 mm, maximum width 95-136. First cuticular ring 111-141 from anterior extremity, being formed by 18-20 spines 12-15 long. Maximum length of spines 27-30. Vestibule including prostom 135-156 long; prostom 15 long and 24-27 wide. Muscular oesophagus 495-600 long, 18-21 wide; glandular oesophagus 2.04-2.99 mm long, 42-60 wide; length ratio of both parts of oesophagus 1:4-5. Entire oesophagus and vestibule representing 25-34% of whole body length. Nerve ring and excretory pore 180-240 and 288-387, respectively, from anterior extremity. Deirids 126-165 from anterior end. Posterior end of body ventrally curved, provided with well-developed caudal alae reaching posteriorly end of tail. Two well-developed, longitudinal cuticular ridges (area rugosa) present in precloacal region. Preanal papillae: 4 pairs of subventral pedunculate, equally distributed papillae preset. Postanal papillae: 5 pairs of subventral pedunculate papillae and 1 pair of ventral sessile papillae situated at level of last pair of subventrals; pair of small phasmids located just posterior to papillae (Fig. 2H) ; 2nd and 3rd pairs of papillae, and last two pairs of papillae and phasmids close together. Large (left) spicule 210-240 long; length of its shaft 93-108 (39-46% of entire spicule). Small (right) spicule boat-shaped, 72-81 long, with narrowed, somewhat ventrally bent distal end. Length ratio of spicules 1:2.80-3.20. Tail 165-252 long, with bluntly pointed tip.
Female (5 specimens with mature eggs; measurement of 3 specimens with immature eggs in parentheses): Body length 14. 39-15.74 (11.11-12.46 ) mm, maximum width 136-163 (136-150) . First cuticular ring 132-162 (120-126) from anterior extremity, being formed by . P r e v a l e n c e a n d i n t e n s i t y : I. furcatus: 92% (11 fish infected/12 fish examined); 1-39 (mean 11) nematodes per fish. C. aguadulce: 16% (3/19); 1-6 (mean 3). P. nelsoni: 1/3; 6. Comments. Moravec et al. (2002) described Spinitectus tabascoensis from only two available mature specimens (1 male and 1 female) and, consequently, these could not be examined by SEM. However, some taxonomically important morphological features of cystidicolids, such as the cephalic structure, arrangement and numbers of cuticular spines or details of the male caudal end, can be properly studied only by using the SEM (e.g., Jilek and Crites 1982 , Ko 1986 , Moravec 1996 , CaspetaMandujano et al. 2007 , Moravec and Klimpel 2007 .
Specimens of S. tabascoensis for the present study were obtained from the type host (Ictalurus furcatus) from the same water drainage system from where this nematode was described, so that there are no doubts that they belong to this species. In contrast to the original description, it was possible to find a considerable biometrical range of mature specimens, which may be distinctly larger than originally described. Fully mature (larvated) eggs of this species are described for the first time. The examination by SEM revealed the true detailed structure of the cephalic end, arrangement and numbers of cuticular spines, presence of deirids, number of ventral precloacal cuticular ridges, and the arrangement of posteriormost caudal papillae and phasmids. In contrast to the original description, the cuticular rings of spines were found to be separated not only laterally, but also dorsally and ventrally, forming thus four distinct sectors. The actual number of spines in the first ring is 18-22 instead of 16-18 as erroneously given previously. There are not four, but only two longitudinal ventral precloacal ridges. Deirids were not described in the original description.
Choudhury and Perryman (2003) established a new species, Spinitectus macrospinosus, based on specimens found in the intestine of the channel catfish Ictalurus punctatus in southern Manitoba, Canada. They also reexamined the specimens reported by Hoffnagle et al. (1990) as Spinitectus gracilis in I. furcatus from Kentucky Lake (Tennessee River basin), USA and they found them to be, in fact, S. macrospinosus. They also assigned to this species an immature specimen of Spinitectus from I. lacustris (= syn. of I. punctatus) from Lake Texoma (Mississippi River basin), Oklahoma. In the same Canadian locality from where adults of S. macrospinosus were described in I. punctatus, Choudhury and Perryman (2003) recorded conspecific juveniles and immature worms from the stonecat Noturus flavus and the goldeye Hiodon alosoides (Rafinesque), indicating that the nematode is unable to mature in these hosts. They also mentioned that the records from the United States would seem to suggest that S. macrospinosus is in fact widely distributed in North America, being thus possibly "another species with a range approaching that of its host clade, Ictalurus".
Mainly in possessing markedly long cuticular spines, S. macrospinosus differs from all other North American species of Spinitectus (see Choudhury and Perryman 2003) , except for S. tabascoensis parasitizing a congeneric host in southern Mexico. The morphology of both species is very similar and S. tabascoensis was distinguished from S. macrospinosus by "having only two sectors of spines per row, the lack of the distinctive reduction of spine number per sector, the lack of a terminal ventral barb on the short spicule, and by having the last three pairs of postanal papillae clustered together".
However, the present study of S. tabascoensis by SEM shows that some features given in the original description were inaccurate and that the distribution of cuticular spines and the cephalic structure are identical with those in S. macrospinosus. Small anterior pseudolabial protrusions found by SEM in S. tabascoensis in the present study were not mentioned in the original description of S. macrospinosus, but they are distinctly visible on the scanning electron images (figs. 3 and 4) in the publication of Choudhury and Perryman (2003) . Regarding the reported "recurved ventral barb" on the small spicule of S. macrospinosus: it is apparently not a barb, but slightly more sclerotized distal parts of expanded wing-like sides of the small spicule visible in lateral view, which are typical of many cystidicolids; the shape of this spicule may considerably vary depending on the spicule position inside the nematode body. The distribution of posteriormost pairs of caudal papillae was not studied in detail by SEM by Choudhury and Perryman (2003); they studied these papillae only using LM in lateral view. As confirmed by the present SEM study, the seventh pair of postanal "papillae" reported by Moravec et al. (2002) is in fact represented by phasmids (not observed by Choudhury and Perryman 2003), so that there is no difference in this feature between S. tabascoensis and S. macrospinosus. The same arrangement of posterior pairs of postanal papillae and phasmids is characteristic of the great majority of cystidicolids.
Whereas Choudhury and Perryman (2003) reported the length of the left spicule of S. macrospinosus to be 125-155 µm, the same spicule in S. tabascoensis was found to be 210-240 µm. The size of this spicule evidently depends on the body size of the male, as previously observed, e.g., by Moravec (1979) in Spinitectus inermis (Zeder, 1800); the males of S. macrospinosus were 5.5-8 mm long, whereas those of S. tabascoensis measured 7-12 mm.
A characteristic feature of S. macrospinosus should be the presence of a "terminal heart-shaped mucron set off from body by narrow constriction" on the female tail tip, whereas a "knob-like mucron" was reported for S. tabascoensis. However, in this case, the shape of mucron can hardly be considered a specific feature, because in cystidicolids it may exhibit a considerable degree of intraspecific variability, often depending on the mode of fixation.
It is apparent from the above discussion that there are no substantial morphometrical differences between S. macrospinosus and S. tabascoensis. Moreover, the type host (Ictalurus furcatus) of the latter species is distributed from Mexico and northern Guatemala to major rivers of the Mississippi, Missouri and Ohio basins (Froese and Pauly 2009), from where S. macrospinosus was reported from I. furcatus and I. punctatus; the latter fish host has a similar distribution to that of I. furcatus, being spread in central drainages of the USA to southern Canada and northern Mexico (Froese and Pauly 2009). Therefore, S. macrospinosus should be considered a junior synonym of S. tabascoensis. Consequently, the geographical distribution of this parasite seems to follow that of its definitive hosts, Ictalurus spp. (see above).
Juvenile specimens (probably fourth-stage larvae) of S. tabascoensis from ariid catfishes C. aguadulce and P. nelsoni of the present material were 6.34-6.94 mm long and their species identification was mainly based on their markedly long cuticular spines (maximum length 27 µm); in contrast to adults from I. furcatus, the excretory pore of specimens from P. nelsoni was found to be located between the 7th and 8th cuticular rings (instead of 6th and 7th rings in adults). Apparently, S. tabascoensis is unable to attain maturity in these ariid catfishes, which thus cannot become definitive hosts of this parasite. The same probably concerns Noturus flavus and Hiodon alosoides as observed by Choudhury and Perryman (2003) in southern Canada. All these fishes serve only as facultative paratenic (metaparatenic) hosts for this nematode parasite (Odening 1976). Choudhury et Pérez-Ponce de León, 2001 Figs. 3, 4
Spinitectus osorioi
Brief morphometrical data on specimens from E. mexicanus: First ring with 29-36 spines (Figs. 3E, 4B) ; largest spines in 5th-13th rows. Length ratio of muscular/ glandular portions of oesophagus 1:2.3-5.3. Nerve ring between 3rd and 4th rings of spines, excretory pore between 6th and 7th rings (Fig. 3A) .
Male ( (Figs. 3G, 4D ). Small (right) spicule 111-135 long (Fig. 3H) . Length ratio of spicules 1:3.6-3.9. Tail 147-165 long, with minute terminal cuticular spike.
Female ( (93) long, with terminal, somewhat ventrally shifted mucron bearing numerous minute processes (Figs. 3B, C, 4E ).
H o s t s : Gulf silverside, Atherinella alvarezi (Díaz-Pardo) (Atherinopsidae, Atheriniformes) (body length 6-9 cm) and Mexican mojarra, Eugerres mexicanus (Steindachner) (Gerreidae, Perciformes) (body length 26-27 cm). Previously reported from slender silverside, Chirostoma attenuatum Meek (type host), pike silverside, C. estor Jordan, and bigeye silverside, C. grandocule (Steindachner) (Choudhury and 
